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Accepted 28 May 2015The aim of this population-based cross-sectional health survey (N = 532) was to investigate
the factors associated with the probability and amounts of yogurt intake in Brazilian adults
and the elderly. A structured questionnaire was used to obtain data on demographics,
socioeconomic information, presence of morbidities and lifestyle and anthropometric
characteristics. Food intake was evaluated using two nonconsecutive 24-hour dietary
recalls and a Food Frequency Questionnaire. Approximately 60% of the subjects were
classified as yogurt consumers. In the logistic regression model, yogurt intake was
associated with smoking (odds ratio [OR], 1.98), female sex (OR, 2.12), and age 20 to 39
years (OR, 3.11). Per capita family income and being a nonsmoker were factors positively
associated with the amount of yogurt consumption (coefficients, 0.61 and 3.73,
respectively), whereas the level of education of the head of household was inversely
associated (coefficient, 0.61). In this study, probability and amounts of yogurt intake
are differently affected by demographic, socioeconomic, and lifestyle factors in adults and
the elderly.
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Figure 1. – Flow chart for study participant selection.
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um (84%-98%) and vitamins A (66%-86%), C (30%-50%), D (>98%),
and E (>99%) in the Brazilian population more than 10 years of
age [2–4].
In addition to the processed foods rich in fat and sodium,
beverages with added sugars, such as juices, soft drinks, and
sodas, are popular in the Brazilian population, with con-
sumption even surpassing the intake of milk, yogurt, and
dairy beverages. The prevalence of consumption of juices,
soft drinks, and milk in the Brazilian population is estimated
to be 39.8%, 23.0%, and 12.4%, respectively [1]. Regarding
yogurt intake, despite the significant increase in its con-
sumption in recent decades (greater than 700%) [5], its intake
is still low in the Brazilian population, with a prevalence of
less than 7% [6].
The importance of milk and dairy products is recognized
by scientific and government institutions, especially with
regard to its high concentrations of nutrients such as
vitamins A, B1, B2, B12, and the minerals potassium,
phosphorus, magnesium, zinc, and especially calcium [7–9].
Another recognized health benefit of milk and dairy products
is the reduction in the risk of chronic disease development
[10,11]. Yogurt is a particular type of fermented milk, and
despite a nutritional composition similar tomilk, as a result of
the specific manufacturing procedures and fermentation of
yogurt, it contains less lactose, more protein, and a higher
concentration of vitamins and minerals such as calcium,
phosphorus, potassium, and zinc than other dairy products
[12]. Although limited evidence exists about the impact of
yogurt consumption on human health, its intake has been
associated with a healthier metabolic profile and a reduced
risk of weight gain, obesity, cardiovascular disease, and
diabetes mellitus [13–17].
There are few population-based epidemiological studies
that have investigated yogurt consumption. For this reason,
and considering the nutritional benefits of this food, this
study aims to investigate demographic, socioeconomic, life-
style, and anthropometric characteristics associated with the
probability and amounts of yogurt intake to contribute to the
identification of target population groups to public policies on
health and nutrition and to design future studies on the
effects of yogurt intake on the health of individuals.2. Methods and materials
2.1. Study population and design
The data came from a cross-sectional population-based
survey entitled ‘Health Survey for São Paulo’ (HS), which
used a random sample of urban area residents of the city of
São Paulo, Brazil. This study, a subsample of HS, used data
from 532 individuals of both sexes, of which 428 were adults
aged 20 to 59 years and 104 were elderly individuals aged 60
years or more (Figure 1). More details on HS survey sampling
are available in Selem et al [18].
This study was approved by the local ethics committee.
Written informed consent was obtained from the participants.2.2. Data collection and processing
Astructuredquestionnairewith informationaboutdemograph-
ic (sex, age, and race), socioeconomic (per capita household
income, head of household's education level), anthropometric
(body weight, height), lifestyle characteristics (alcohol use,
smoking status, physical activity— International Physical
Activity Questionnaire - IPAC) and presence of morbidity (self-
reported hypertension, diabetes mellitus, osteoporosis), and
anthropometric (body weight, height) was applied at the
individual's home by trained interviewers (Figure 1).
2.3. Dietary data
Food and beverage intake was measured using 2 nonconsec-
utive 24-hour dietary recalls: the first one administered in the
household interview and the second in the telephone
interview. In addition, a Food Frequency Questionnaire (FFQ)
containing 60 food items with frequencies of 0 (never) to 10
times, and units of time that included day, week, and year
was administered in the telephone interview to inquire only
about frequency of intake. The FFQ was developed and
validated for the population of São Paulo to evaluate habitual
food consumption during the year preceding its application
[19]. Food items are organized into soups and pasta; meat and
fish; dairy products, including yogurt (natural or with fruits);
legumes and eggs; rice and tubers; vegetables; sauces and
spices; fruits; beverages; breads and biscuits; and sweets
and desserts.
The US Department of Agriculture Multiple-Pass Method is
used for collecting the first 24-hour dietary recalls and its
computer version Automated Multiple-Pass Method for sec-
ond 24-hour recall using the Nutrition Data System for
Research version 2007 (Nutrition Coordinating Center, Uni-
versity of Minnesota, Minneapolis, Minnesota, 2007). This
multiple-pass method is a 5-step dietary interview that helps
individuals to recall foods and beverages consumed on the
day before the interview and to record them in detail, thus
reducing dietary measurement errors [20]. Information about
food and beverage intake was reviewed to identify possible
errors in completion and to convert household measures of
foods and beverages into grams and milliliters, respectively,
according to national publications [21].
Intakes of both energy and yogurt were estimated by
adjusting for the within-person variance of the intake using
themultiple-source method, a statistical modeling technique.
The multiple-source method allows calculation of the usual
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ments such a 24-hour recall with frequency information from
a long-term instrument such as a FFQ.
In defining individual consumers and nonconsumers of
yogurt, the information reported in both 24-hour recalls and the
FFQ was considered. Individuals who reported yogurt intake
(natural or with fruits) greater than zero in at least 1 of the 24-
hour recalls and/or a frequency of intake different to zero in the
FFQ were considered consumers, whereas individuals who
reported yogurt intake equal to zero in both 24-hour recalls and
a frequency of zero in the FFQwere considered nonconsumers.
2.4. Socioeconomic and lifestyle variables
The household head's education level was divided into two
categories according to the number of years of study
completed: up to 8 and 9 years or more.
The per capita household incomewas estimated by the sum
of incomes from all household members divided by the total
number of members. Two per capita household income
categories were defined according to the value of the monthly
minimumwage at the time of this study (about US $220.00): up
to twice minimumwage andmore than twice minimumwage.
The presence of a current smoking habit was used to
define individuals as smokers. Subjects were also categorized
as alcohol consumers or nonconsumers. Physical activity was
assessed using the International Physical Activity Question-
naire (IPAQ) [22], long version. Subjects were categorized as
either insufficiently active or sufficiently active.
2.5. Anthropometric variables
Anthropometric measurements were taken according to
procedures recommended by the World Health Organization
[23]. Each individual's weight and height were measured in
duplicate using a calibrated digital scale (Tanita, model HD-
313; capacity, 150 kg; accuracy, 0.1 kg) and a portable wall-
mounted stadiometer (Seca, model 208; accuracy, 1 mm).
Arithmetic means of weight and height were used to calculate
the body mass index (BMI) values (kg/m2). On the basis of the
BMI values and cutoffs proposed by the World Health
Organization for adults and by the Pan American Health
Organization for the elderly, individuals were categorized as
underweight, normal weight, or overweight.
2.6. Presence of morbidity
Self-reported data of chronic conditions (morbidity), namely,
hypertension, diabetes mellitus, and osteoporosis, were ob-
tained by the structured questionnaire applied at individual's
home. Individuals were inquired about the presence or not of
“Hypertension (highbloodpressure)”, “Diabetes”, “Osteoporosis”,
by the multiple-choice question: “Do you have any chronic
disease, any long-term illness or one that repeats itself with
some frequency?”.
2.7. Statistical analyses
The descriptive analysis of the prevalence of yogurt intake
was performed using Stata statistical software (Statistics/DataAnalysis, version 11.0, Texas). The percentage of individuals
in the population who reported yogurt consumption was
calculated according to sex (male/female); age group (20 to 39
years, 40 to 59 years, 60 years or older); race/ethnicity (white/
nonwhite); nutritional status (underweight, normal weight,
overweight); smoking (yes, no/ex-smoker); alcohol consump-
tion (yes/no); physical activity (insufficiently active/sufficient-
ly active); education level of the head of household (0-8 years/
9 or more); strata of family income (up to 2 minimum wage
per capita/month, more than 2 minimum wage per capita/
month); self-reported hypertension (yes/no); self-reported
diabetes mellitus (yes/no); and self-reported osteoporosis
(yes/no).
To investigate factors associated with yogurt intake, we
constructed a model of multiple logistic regression, with the
dependent variable of yogurt intake (yes/no). The independent
variables were selected for themultiple regressionmodel based
on bivariate analyses (χ2), adopting the critical value of P < .20.
The variables entered the model one by one, according to the
stepwise-forward procedure. The variables including nutrition-
al status, alcohol consumption, physical activity, and osteopo-
rosis were not significantly different, and further analysis was
therefore not completed. TheHosmer-Lemeshow testwas used
to evaluate the fit of the logistic model, being considered an
appropriate adjustment for P > .05.
In addition, a multiple gamma regression model [24] was
performed to check the factors associated with different
degrees of intake (amounts consumed) of yogurt. For this,
the analyses were restricted only to individuals consuming
the food because this type of statistical modeling requires
only positive data of a continuous nature. In this model, the
dependent variable was the usual yogurt intake (in grams),
and the independent variables were as follows: education of
the head of household (years); per capita income (in 100
Reais); nutritional status (underweight, normal weight,
overweight); smoking (yes, no/ex-smoker); and osteoporosis
(yes/no). The choice was to work with the variables of
education and income in its continuous form with the aim
of evaluating the linear effect of these variables on the
increase in the yogurt intake. In addition to these, the
variables of age group (20-39 years, 40-59 years, 60 years or
older), sex, and energy are included to fit the model. The
procedures for the selection and order of entry of variables in
the multivariate model were based on the results of univar-
iate analyses adopting the value of P < .20. The other variables
(alcohol consumption, physical activity, race/ethnicity, hy-
pertension, and diabetes) did not enter the multivariate
model because they were not associated with regular yogurt
intake in the univariate analysis (P > .20).
In all statistical tests, the 5% significance levelwas considered.3. Results
3.1. Characteristics of yogurt consumers and nonconsumers
The sample was primarily composed of females, adults, and
Caucasians. The prevalence of individuals who were over-
weight, smokers, and alcohol consumers were 49.5, 24.2 and
50.9%, respectively. Per capita income was up to two
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heads of householder had 9 or more years of education. Most
subjects did not self-report the presence of hypertension,
diabetes mellitus, or osteoporosis (Table 1).
Approximately 60% of the subjects (n = 312) were classified
as yogurt consumers or reported yogurt intake greater than
zero in at least one 24-hour dietary recall and/or the intake
frequency of more than zero in the FFQ.
In the bivariate analysis, the prevalence of yogurt intake
differed significantly (P < .05) by sex, age, level of education of
the head of household, and the presence of self-reported
hypertension and diabetes mellitus. The frequency of yogurt
intake was higher in females (64.4%), in the group aged 20 to
39 years (44.4%), in the presence of a higher level of education
for the head of household (61.1%), and among those withoutTable 1 – Characteristics of yogurt consumers and nonconsume
Variables Nonconsumers
(n = 220)
No. %
Sex ⁎
Male 112 50.8
Female 108 49.2
Age group, y ⁎
20-39 46 21.1
40-59 113 51.3
60 or more 61 27.6
Race/ethnicity
White 123 55.8
Non-white 97 44.2
Nutritional status a
Underweight 13 5.7
Normal weight 96 43.6
Overweight 111 50.6
Smoking
Yes 67 30.7
No/ex-smoker 153 69.3
Alcohol consumption
Yes 119 53.9
No 101 46.1
Physical activity b
Insufficiently active 172 78.3
Sufficiently active 48 21.7
Household head education, y ⁎
0-8 121 55.0
9 or more 99 45.0
Per capita family income
Up to 2 minimum wage PC/month 170 77.5
More than 2 min wage PC/month 50 22.5
Hypertension ⁎
Yes 84 38.2
No 136 61.8
Diabetes mellitus ⁎
Yes 22 10.2
No 198 89.8
Osteoporosis
Yes 12 5.4
No 208 94.6
⁎ P < .05, proportions comparison between consumers and nonconsumer
a According to BMI cutoff points proposed by WHO (2000) and PAHO/WH
b According to the IPAQ.hypertension (77.2%) or diabetes mellitus (95.4%). Other
variables associated (P < .20) were race, smoking, per capita
family income, and habitual energy intake (kcal) (Table 1).
3.2. Factors associated with yogurt consumption
or nonconsumption
The logistic regressionmodel showed an association of yogurt
intake with only the variables of age 20 to 39 years (P = .001),
sex (P = .010), and smoking status (P = .045). Individuals aged
between 20 and 39 years were 3.11 times more likely to
consume yogurt than older individuals (odds ratio [OR], 3.11),
and women had 12.2 times the odds of men (OR, 2.12).
Moreover, the chance of yogurt intake among nonsmokers
was twice as high compared to smokers (OR, 1.98). Thers
Consumers
(n = 312)
Total (n = 532)
No. % No. %
111 35.7 223 40.9
201 64.4 309 59.1
138 44.4 193 36.3
130 41.6 239 45.0
44 14.0 100 18.7
200 64.1 323 61.2
112 35.9 209 38.8
16 5.0 28 5.3
144 46.2 240 45.1
152 48.8 264 49.5
61 19.7 129 24.2
251 80.3 403 75.8
152 48.8 271 50.9
160 51.2 261 49.1
247 79.3 420 78.9
65 20.7 112 21.1
121 38.9 242 45.6
191 61.1 290 54.4
212 68.0 380 71.3
100 32.0 152 28.7
71 22.8 155 29.2
241 77.2 377 70.8
14 4.6 37 6.9
298 95.4 495 93.1
8 2.6 20 3.7
304 97.4 512 96.3
s through the Pearson test.
O (2002).
Table 3 – Factors associated with positive amounts of
yogurt intake in adults and the elderly
Variables Coefficient SE P
Smoking ⁎
Yes – – –
No/ex-smoker 3.73 0.70 <.001
Nutritional statusa
Underweight 9.65 8.93 .284
Normal weight – – –
Overweight 0.63 1.53 .683
Osteoporosis
Yes −0.30 8.80 .973
No – – –
Household head education, y ⁎ −1.40 0.46 .004
Per capita family income (100 reais) ⁎ 0.61 0.27 .029
Age group, years
20 to 39 −3.67 2.67 .174
40 to 59 0.23 2.82 .936
60 or more – – –
Sex
Male – – –
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statistically for the following variables: race, education level,
per capita family income, presence of self-reported diabetes
mellitus, and habitual energy intake (Table 2).
3.3. Factors associated with yogurt intake (grams of food)
In the evaluation of the factors associated with amounts of
yogurt intake, an association was found between yogurt
intake (in grams) and the following variables: smoking status,
education of head of household, and per capita family
income. It is observed that, with increasing per capita income,
yogurt intake increases by 0.61 grams. On the contrary, there
is a decrease in yogurt intake with increasing years of
education of the head of household head (−1.40 g). Regarding
the smoking variable, we found that smokers consume 3.73
less grams of yogurt than nonsmokers or ex-smokers do.
There was no association between yogurt intake in grams and
nutritional status and osteoporosis variables (Table 3).Female 1.78 1.46 .229
Energy (100 kcal) 0.25 0.15 .099
n = 312. Gamma regression model. Abbreviation: SE, standard
error.
⁎ P < .05.
a According to BMI cutoff points proposed by WHO (2000) and
PAHO/WHO (2002).4. Discussion
This was the first population-based study in Brazil that
investigated the factors associated with the probability and
amounts of yogurt intake. The highest probability of intakeTable 2 – Factors associated with the probability of yogurt
consumption in adults and the elderly (N = 532)
Variables OR SE P
Age group, y ⁎
20-39 3.11 1.03 .001
40-59 1.53 0.37 .080
60 or more – – –
Education level, y
0-8 –
9 or more 1.44 0.30 .080
Sex ⁎
Male –
Female 2.12 0.60 .010
Hypertension
Yes 0.67 0.20 .188
No –
Smoking ⁎
Yes –
No/ex-smoker 1.98 0.67 .045
Diabetes mellitus
Yes 0.75 0.24 .479
No –
Per capita family income
Up to 2 minimum wage PC/month –
More than 2 min wage PC/month 1.47 0.47 .228
Race/ethnicity
White –
Non-white 0.81 0.24 .479
Energy, kcal 1.00 0.0003 .206
Multiple logistic regression models. Model fit quality test (Hosmer-
Lemeshow test): F9.56 = 0.49; P = .878. Abbreviations: OR, odds ratio;
SE, standard error.
⁎ P < .05.was observed in females, in individuals aged 20 to 39 years
and among nonsmokers. Among individuals who were
considered yogurt consumers, food intake was positively
related to age and the per capita family income and
negatively with years of education of the head of household
and the presence of a current smoking habit.
The method used to classify individuals as yogurt con-
sumers or nonconsumers considered two aspects: the pres-
ence or absence of this food in the 24-hour dietary recalls and
their frequency of intake in the last year as assessed by a FFQ.
However, despite the 60% of subjects defined as yogurt
consumers in the present study, national data that used two
nonconsecutive food records demonstrated a low prevalence
of intake of dairy products of less than 7% in the Brazilian
population [6], which demonstrates the importance of using
complementary methods to classify individuals as yogurt
consumers or nonconsumer, such as the FFQ.
This study identified differences in the prevalence of
yogurt intake according to the sex and age of individuals.
Significant variations in yogurt intake according to demo-
graphic changes have also been described in other studies.
Wang et al analyzed data from the FHS Offspring Cohort and
Generation Three through an FFQ and observed a higher
proportion of yogurt intake among women than among men
(64.2% vs 41.4%). Furthermore, the average age was lower for
yogurt consumers compared to nonconsumers (47.3 vs 52.6
years) [13]. Kim noted that subjects who never or rarely
consume yogurt were more likely to be men than individuals
with a high frequency of yogurt intake (≥1 times per day) [25].
The association of sex with yogurt intake can be explained
by the greater concern with health [26], better knowledge of
nutrition topics, and greater quest for nutritional counseling
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tions for the largest yogurt intake among individuals younger
than 39 years may be the fact that these individuals formed
their eating habits during a period in which yogurt intake in
Brazil underwent remarkable expansion. In fact, between
1974 and 2008-2009 in Brazil, there was a significant increase
in the acquisition of convenience foods that did not demand
much preparation time such as yogurt and a considerable
decrease in the intake of basic foods such as rice and beans
[5,27,28]. The increased participation of women in the labor
market, new forms of distribution and marketing of food,
greater consumer knowledge regarding nutrition, and the
variation in household incomes are some aspects that could
explain changes in food consumption patterns over the past
decades [29].
The fact that the lowest prevalence and amount of yogurt
intake were observed among smokers instead of nonsmokers
or ex-smokers is in agreement with the literature [13,25];
there truly are important differences in the nutritional quality
of the diet of these individuals. In addition to the lower intake
of yogurt, smokers have lower consumption of vegetables,
fruit, and dairy products, and their diets are higher in foods
rich in sugar and fat [30–32]. In addition, the Healthy Eating
Index scores among smokers are lower than in nonsmokers
[33]. These findings are consistent with the differences in
micronutrient intake observed between smokers and non-
smokers. Smokers consume more saturated fat, cholesterol,
and alcohol and less fiber, vitamin C, vitamin E, β-carotene,
iron, and calcium when compared to nonsmokers [30,34].
The socioeconomic factor of per capita family income was
positively associated with the amount of yogurt intake, which
correlates with the findings of previous studies [25]. The
importance of family income on the purchasing of dairy
products in Brazil is striking; consumption in the group with
the higher income is twice that of the lower income group
[28]. The high price of these products, especially yogurt, is
considered to be one of the factors limiting its intake by the
population with lower socioeconomic status [35]. Moreover, it
is possible that individuals belonging to higher socioeconomic
classes have greater knowledge of nutrition and are more
concerned about their health [36], which could explain the
positive association between the amount of yogurt intake and
household income. Regarding the education of the head of
household, however, we observed an inverse association with
yogurt intake, which was an unexpected result considering
the direct relationship between income and education.
However, in the case of Brazil, even with the recent increase
in individuals with an average income of more than twice the
minimum wage, there was no improvement in literacy rates
in this population segment, which, in the period from 2004 to
2009, had expanded to up to 23% [37].
Milk and dairy products are foods with significant nutri-
tional and health benefits, contributing to a greater source of
different dietary nutrients, especially calcium [7–9], and dairy
intake is associated with improved bone health, a reduced
risk of developing osteoporosis [10] and the prevention of
chronic diseases such as obesity, diabetes, hypertension, and
coronary artery disease [11]. However, despite its benefits and
incentives by the Ministry of Health to increase its consump-
tion [40], national studies have reported low intake of dairyproducts by the population [33,41,42], which could explain the
high prevalence of inadequate nutritional intake in the
Brazilian population, especially with regard to calcium,
phosphorus, and vitamins A and D [2–4].
This study has limitations because it is a cross-sectional
design and does not allow for the determination of the
causality of events because exposure and factors are evaluat-
ed at the same time. However, because the current study is a
population-based study that used probabilistic sampling, the
results may then be extrapolated to all adults and senior
citizens of São Paulo. In addition, information about the
presence of morbidity (hypertension, diabetes mellitus, and
osteoporosis) was self-reported. For hypertension and diabe-
tes mellitus, however, evidences show that self-reported
information is valid to estimate the prevalence of these
conditions in the general population [38,39].Acknowledgment
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